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57 ABSTRACT 
A root cutting cable laying plow adapted for attach 
ment to a tractor is provided. The plow includes a shank 
having a longitudinal blade formed in the leading edge 
of a lower portion of the shank and having a flat trans 
verse cutting surface above the blade. A cutter having a 
sharpened lower end is movable with respect to the 
shank into engagement with the flat cutting surface by 
a double acting hydraulic cylinder. The cutter and the 
cylinder rod move between parallel mounting flanges of 
the tractor, allowing the hydraulic cylinder itself to be 
attached to the shank above the mounting flanges. 

11 Claims, 1 Drawing Sheet 
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ROOT CUTTING CABLE LAYING PLOW 

BACKGROUND OF THE INVENTION 

This invention relates generally to cable laying plows 
and more particularly concerns a cable laying plow 
adapted for cutting roots and vegetable matter accumu 
lating on and about the plow as it is used to lay cable. 

Heretofore, specialized cable laying plows have been 
used to bury cable such as telephone cable beneath the 
surface of the earth. Such plows have typically been 
attached to and dragged behind a vehicle such as a 
crawler tractor. The plow itself is often a steel shank 
angled downward and forward and having a sharpened 
leading edge. A vibrating device having, for example, 
an unbalanced rotating shaft, may be interposed be 
tween the tractor and the shank to assist the shank in 
breaking the soil. The shank is followed by a cable 
chute connected to the trailing edge of the shank 
through which the cable is placed into the trench cut by 
the plow. 
As the shank is dragged through the earth, it com 

monly encounters vegetable matter in the earth such as 
tree roots and the like. More deeply buried roots, for 
example those buried more than two feet deep, are 
generally confined by the weight of the soil overburden 
above them and are more easily snapped in place by the 
shank at the point of contact of the root with the shank. 
Typically, all portions of a root that is snapped in this 
manner remain in the earth and do not foul the plow. 

Roots nearer to the surface of the earth, for example 
in the uppermost twelve inches, are more likely to foul 
the shank. Movement of these surface roots is less re 
stricted by the smaller confining weight of overburden. 
Additionally, in some soils, the surface soils are less 
confining, being less consolidated than deeper soils or 
containing more organic matter. The reduced tendency 
of the surface soils to confine roots causes the plow to 
push a root rather than to snap it. As the root is pushed, 
it may be stretched and eventually may break under 
tension at a point other than the point of contact with 
the shank, leaving a segment of the root wrapped about 
the shank. 
As the shank is dragged through the earth, other root 

segments accumulate about the shank, particularly 
about its upper end. If an angled plow shank is used, 
forward motion of the plow urges deeper root segments 
to the upper end of the shank. As these roots accumu 
late, their mass effectively increases the width of the 
shank, thereby increasing both the width of the trench 
and the effort required to cover the trench after the 
cable is laid. The resistance of the earth to the forward 
motion of the plow compacts the root segments tightly 
about the shank. Eventually, the root mass must be 
removed from the shank such as by laborers with axes, 
which manual removal can require as long as thirty 
minutes. 
Vegetation cutting or cleaning plows have been sug 

gested in attempts to address this problem. U.S. Pat. No. 
3,777,500 to Kelley discloses vegetation cutting struc 
ture for cutting both the earth and vegetation lying in 
the path of the plow. Kelley's plow has continuously 
reciprocating saw teeth along the entire leading edge of 
its shank to "saw" through the earth and through any 
vegetation therein such as grasses. U.S. Pat. No. 
3,831,299 to Kelley discloses a cable laying plow that 
resembles a chain saw. 
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2 
U.S. Pat. No. 3,706,207 to Cornelius discloses in one 

embodiment continuously reciprocating saw teeth 
along the leading edge of the shank. In another embodi 
ment, Cornelius discloses a straight leading edge shank 
above a reciprocating projecting tip. The gap between 
the lower flat edge of the shank and the upper flat sur 
face of the tip expands and contacts as the tip recipro 
cates. However, it appears that root material entering 
this gap may lodge behind and under the reciprocating 
tip, eventually encumbering its reciprocation. 

U.S. Pat. No. 4,200,410 to Baker discloses a fixed 
knife edge at the surface of the earth to cut roots, and, 
in a separate embodiment, fixed saw teeth. 

Accordingly, it is an object of this invention to pro 
vide an improved root cutting cable laying plow. 

It is a further object of this invention to provide a 
root cutting cable laying plow capable of cutting accu 
mulated roots and vegetable matter from the plow. 

SUMMARY OF THE INVENTION 

In accordance with the invention, a root cutting cable 
laying plow adapted for attachment to a tractor is pro 
vided. The plow includes a shank having a longitudinal 
blade formed in the leading edge of a lower portion of 
the shank and having a flat transverse cutting surface 
above the blade. A cutter having a sharpened lower end 
is movable with respect to the shank into engagement 
with the flat cutting surface by a double acting hydrau 
lic cylinder. The cutter and the cylinder rod move be 
tween parallel mounting flanges of the tractor, allowing 
the hydraulic cylinder itself to be attached to the shank 
above the mounting flanges. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the invention will 
become apparent upon reading the following detailed 
description and upon reference to the drawings, in 
which: 
FIG. 1 is an elevation of the root cutting cable laying 

plow of the invention; 
FIG. 2 is a sectional view taken along lines 2-2 of 

FIG. 1; and 
FIG. 3 is a partial perspective view of the root cut 

ting cable laying plow of the invention installed to a 
tractor. 
While the invention will be described in connection 

with a preferred embodiment, it will be understood that 
the description is not intended to limit the invention to 
that embodiment. On the contrary, the description is 
intended to cover all alternatives, modifications and 
equivalents as may be included within the spirit and 
scope of the invention as defined by the appended 
claims. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Turning now to the drawing and first to FIGS. 1 and 
2, there is shown a root cutting cable laying plow 10, 
which is intended to be dragged through the earth in the 
direction of the arrow 12. The plow 10 includes a steel 
shank 20. The leading edge 24 of a lower portion 22 of 
the shank 20 is sharpened to form a blade 26 for cutting 
through the earth. The plow 10 is intended to be 
dragged through the earth at an angle as shown in FIG. 
1; thus the lower end 28 of the shank20 is cut at an angle 
so that the lower end 28 is parallel to the surface of the 
earth 14 when the plow 10 is in use. 
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The shank 20 is provided with holes 30 therethrough 
for mounting to a tractor 120 as shown in FIG. 3. The 
tractor 120 may be provided with opposed parallel 
flanges 122 having cooperating holes 124. A pin 126 
may be passed through a hole 124 in one flange 122, 
through a hole 30 in the shank and through a hole 124 
in the other flange 122. Two such pins 126 are sufficient 
to attach the plow 10 to the tractor 120; however addi 
tional holes 30 may be provided in the shank 20 to per 
mit adjustment of the towing depth of the plow 10. 
Spacer plates 32 may be attached to both sides of the 
shank 20 as required by the width of the gap between 
the parallel flanges 122 of the tractor 120. 

Returning to FIG. 1, it can be seen that a cable chute 
60 is attached to the trailing edge 34 of the shank 20 by 
pins 64 connecting lugs 36 of the shank 20 and lugs 62 of 
the cable chute 60. Cable 66 enters the top 70 of cable 
tube 68 of the cable chute 66, passes through cable tube 
68 and exits from the cable chute 60 at its lower end 72 
within the trench formed by the plow 10. 
The shank 20 includes a flat surface 38 located above 

the blade 26 of the lower portion 22 of shank. 20. Prefer 
ably the flat surface 38 is parallel to the lower end 28 of 
the shank 20. The shank 20 also includes longitudinal 
grooves 40 cut into opposite sides of the shank 20 above 
and behind the flat surface 38. 
The plow 10 also includes a cutter 80 movable along 

the leading edge 24 of the shank. 20. Ears 82 of the cutter 
80 engage the grooves 40 of the shank 20 so as to permit 
such movement. The cutter 80 is preferably the same 
thickness as the shank. 20. The leading edge 84 of the 
cutter 80 is sharpened into a blade 86 similar to the blade 
26 along the leading edge 24 of the lower end 22 of the 
shank 20. When the cutter 20 is moved into its lower 
most position, the blade 26 of the leading edge 24 of the 
lower end 22 of the shank 20 and the blade 86 of the 
leading edge 84 of the cutter 80 present a substantially 
continuous blade along the leading edge of the plow 10 
from the lower end 28 of the shank to a point above the 
surface of the earth 16. 
The lower end 88 of the cutter is also sharpened into 

a cutting edge 90. Cutting edge 90 of the cutter 80 and - 
flat surface 38 of the shank 20 cooperate to form two 
cooperative cutting surfaces as a knife and an anvil 
capable of cutting any vegetable matter therebetween. 
The cutter 80 may be moved in both directions along 

the shank 20 by a double acting hydraulic cylinder 100. 
The hydraulic cylinder is pinned to ears 44 of the upper 
end 42 of the shank 20. A piston rod of the hydraulic 
cylinder is pinned to the upper end 92 of the cutter 80. 
The hydraulic cylinder 100 is preferably remotely oper 
able from the tractor 120 using the tractor's hydraulic 
system at typically 2250 psi. For a 30" trench depth, it 
has been found advantageous to provide a blade 26 of 
approximately 20' length on the shank 20 and a 3' 
diameter hydraulic cylinder having a 22" stroke. 
The hydraulic cylinder 100 is located above the 

mounting holes 30 of the shank 20. As can be seen in 
FIG, 3, this placement positions the hydraulic cylinder 
100 above the parallel flanges 122 of the tractor 120, so 
that the diameter of the hydraulic cylinder 100 is not 
limited by the gap between the parallel flanges 122. The 
rod 102, which has a smaller diameter than the hydrau 
lic cylinder 100, and the cutter 80, which is preferably 
no thicker than the shank 20, can freely move along the 
leading edge of the shank 20 between the parallel 
flanges 122. 
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4. 
In use, the root cutting cable laying plow 10 is at 

tached to the tractor 120 and dragged through the earth 
in the same manner as prior art cable laying plows ex 
cept that the hydraulic cylinder 100 is connected to the 
tractor 120 by hoses 104 as shown in FIG. 1. The plow 
10 is preferably dragged with the cutter 80 in its lower 
most position so that the blade 26 of the shank 20 and 
the blade 86 of the cutter 80 present a substantially 
uninterrupted blade from the lower end 28 of the shank 
20 to the surface of the earth 14. As roots and other 
vegetable matter accumulate along the leading edge of 
the plow 10, forward motion of the forwarding angled 
plow 10 will urge them upwardly to the surface of the 
earth 14 adjacent the cutter 80. As roots accumulate, 
the tractor operator raises the cutter 80, allowing the 
roots to enter the gap created between the flat surface 
38 of the shank 20 and the cutting edge 90 of the cutter 
80. The operator then lowers the cutter 80, cutting, 
crushing and severing the roots and other vegetable 
matter therebetween. The operator may repeat the op 
eration as necessary without leaving the tractor 120. 
Thus it is apparent that there has been provided, in 

accordance with the invention, a root cutting cable 
laying plow that fully satisfies the objects, aims, and 
advantages set forth above. While the invention has 
been described in conjunction with a specific embodi 
ment thereof, it is evident that many alternatives, modi 
fications, and variations will be apparent to those skilled 
in the art in light of the foregoing description. Accord 
ingly, it is intended to embrace all such alternatives, 
modifications, and variations as fall within the spirit and 
broad scope of the appended claims. 
What is claimed is: 
1. A cable laying plow adapted for attachment to a 

tractor, said plow comprising: 
(a) an elongated shank having a blade formed along a 
lower portion of a leading edge of said shank and 
further having a first cooperative cutting surface 
above the blade; 

(b) a cutter movably attached to said shank and hav 
ing a second cooperative cutting surface with said 
second cutting surface being movable into engage 
ment with said first cutting surface so as to crush 
and cut vegetable matter between said first and 
second cutting surfaces; and 

(c) means for urging the second cooperative cutting 
surface of the cutter into engagement with the first 
cooperative cutting surface of the shank. 

2. The plow of claim 1 wherein one of said first and 
second cutting surfaces is a blade. 

3. The plow of claim 2 wherein the other of said first 
and second cutting surfaces in an anvil. 

4. The plow of claim 1 further including a cable chute 
adjacent a trailing edge of the shank. 

5. The plow of claim 1 wherein the cutter is movable 
along the shank. 

6. The plow of claim 5 wherein a blade is formed in a 
leading edge of the cutter. 

7. The plow of claim 5 wherein said shank has longi 
tudinal grooves formed in opposing sides thereof and 
wherein said cutter has ears engageable within said 
grooves. 

8. The plow of claim 7 wherein the bottom surface of 
the shank is parallel to both of the first and second 
cooperative cutting surfaces. 

9. The plow of claim 1 wherein the means for urging 
includes a double-acting hydraulic cylinder, piston and 
rod apparatus attached to both the shank and the cutter. 
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10. The plow of claim 9 wherein said plow is adapted grooves along opposed sides of a portion of said 
for mounting between opposed flanges of the tractor (better having flanges engaged with said grooves 
and the hydraulic cylinder is located above the opposed gilang gag. 2 s said cutter being novable along said shank to a 
flanges and the rod passes between the flanges and the 5 position where a sharpened lower end of said cut 
rod and the cutter are both movable between the ter engages the flat cutting surface of the shank; 
flanges. and - 

11. A cable laying plow adapted for attachment to a (c) a double-acting hydraulic cylinder attached to an 
upper end of said shank and having a rod attached 

tractor, said plow comprising: lade f 1. 10 to said cutter so as to urge the sharpened lower end 
(a) an elongated shank having a blade formed along a of said cutter into and out of engagement with said 

lower portion of a leading edge of said shank, a flat flat cutting surface of said shank. 
cutting surface above the blade, and longitudinal g : : - 
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